Skeletal muscle proteolysis is reduced in noninsulin-dependent diabetes mellitus and is unaltered by euglycemic hyperinsulinemia or intensive insulin therapy.
To assess how noninsulin-dependent diabetes mellitus (NIDDM) and diabetes control may alter whole body and skeletal muscle proteolysis, we measured the rate of appearance (Ra) of phenylalanine (reflecting proteolysis) in the whole body and across the leg (reflecting skeletal muscle), using a constant tracer infusion of [2H5]phenylalanine in the basal state and during high-dose euglycemic hyperinsulinemia in 6 NIDDM and 10 control subjects. Studies were performed in NIDDM subjects 2 weeks after complete withdrawal of antidiabetic treatment and again after intensive insulin therapy. After intensive treatment, significant reductions were measured in hemoglobin A1C, fasting glucose concentrations, and basal hepatic glucose output. In contrast, there was no change after therapy in basal whole body or leg phenylalanine Ra. Compared with that of controls, whole body phenylalanine Ra was significantly higher and leg phenylalanine Ra significantly lower in NIDDM subjects. During euglycemic hyperinsulinemia, whole body phenylalanine Ra was significantly suppressed (approximately 15%) below basal values before and after therapy in NIDDM subjects and similarly suppressed in control subjects. However, in NIDDM subjects, euglycemic hyperinsulinemia did not reduce leg phenylalanine Ra below basal values either before or after therapy, whereas hyperinsulinemia resulted in a 42% suppression of leg phenylalanine Ra in controls. We conclude that 1) the clear improvement in glucose metabolism produced by intensive insulin therapy in NIDDM is not accompanied by changes in whole body or skeletal muscle proteolysis; 2) skeletal muscle proteolysis is reduced even though whole body proteolysis is increased in NIDDM subjects compared with controls; and 3) although a high-dose systemic infusion of insulin significantly reduces whole body proteolysis in both NIDDM and control subjects, skeletal muscle proteolysis is suppressed only in controls. We speculate that in NIDDM, high basal insulin concentrations (approximately 200 pmol/L, unaltered by therapy) maximally suppress skeletal muscle proteolysis, and therefore higher insulin concentrations produce no additional suppression in skeletal muscle.